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DETAILED ACTION 

1 . This office action is in response applicant's argument filled March 30, 2010 in 
application 10/737,374. 

2. Claims 1-9 and 38-41 are presented for examination. Claims 10-37 are previously 
cancelled. Claim 2 is amended 

Response to Arguments 

3. Applicant's arguments filed March 30, 2010 have been fully considered but they are not 
persuasive. 

Applicant stated that DeKoning does not teach a process that provided proper state data 
to continue in the event of a failure but merely teach continuity of data accessible by client 
devices where the checkpoint data of DeKoning merely ensure two disks hold the same data and 
does not ensure a backup process can pickup at the same point of the failed process as claimed. 

Examiner disagrees. Based on the broadest interpretation of the claim language, the 
primary process and the backup process can be interpreted by one of ordinary skill in the art to 
equate to a normal processing operation and a backup operation. DeKoning teach of normal 
processing in which checkpoint procedure is periodically initiated by the local host device and 
sent to the local storage device {col. 8 lines 45-57) and backup operation where the local storage 
device synchronizes all new data with the remote storage device by sending the checkpoint 
information in a message {col. 8 lines 57-67). Also, the claimed language specifically states 
"the backup process provides recovery capability in the event of a failure of the primary 
process," but does not claimed the process that provided proper state data to continue in the event 
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of a failure as argued. Therefore DeKoning fail-over situation where the client devices must 
switch to using remote storage device {col. 2 lines 14-19) provides the necessary "recovery 
capability" as claimed. 

Furthermore, applicant stated that DeKoning and Boyd failed to teach the flow of data 
where the data is placed at a location by the primary process through a network interface and the 
data is read by the backup process through the same network interface. 

Examiner disagrees based on the fact that the flow of data from the local host to the local 
storage device also flow from the local storage device to the remote storage device {col. 7 lines 
5-10) where the local storage device is connected through a conventional signal communication 
path such as LANs or SANs {col. 6 lines 25-33). 

Claim 2 is moot in view of the new ground(s) of rejection. Refer below for detail 
rejection. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

4. Claims 1-9 and 38-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DeKoning (US 6,691,245) in further view of Boyd et al. (US 6,721,806). 

In regard to claim 1, DeKoning teaches a system for storing checkpoint data comprising: 
a network interface to an external network {local host is typically connected to the client 

devices by system such as LAN, WAN or dedicated communication channel, col. 5 lines 25-30); 

and 

a persistent memory unit coupled to the network interface (local storage device connects 
through a conventional signal communication path such as LANs or SANs, col. 6 lines 25-33), 
wherein: 

the persistent memory unit (local storage, Jig. 1, 108) is configured to receive the 
checkpoint data into a region of the persistent memory unit from a primary process through the 
network interface (checkpoint procedure is initiated by the local host device in which data is sent 
to the local storage device, col. 8 lines 48-53), and to provide access to the checkpoint data in the 
region from a backup process through the network interface (local volume in the local storage 
device is mirrored to the remote storage device, col. 7 lines 5-10); and 

the backup process provides recovery capability in the event of a failure of the primary 
process (in a fail-over situation the client devices must switch to using remote storage device 
with a remote host device for data backup processing, col. 2 lines 14-19). 
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DeKoning does not explicitly teach a persistent memory unit configured to 
receive data via a remote direct memory write command and request data via a remote 
direct memory read command wherein the remote direct memory write command is 
preceded by a create request for the region and the read command is preceded by an open 
request for the region. 

Boyd et al. teach of a remote direct memory access enabled network interface 
controller switchover and switchback support by implementing a RDMA read work 
request reads a virtually contiguous memory space on a remote endnode (col. 8 lines 59- 
67) and where the virtually contiguous memory addresses that have been bound to a 
previously registered region {col. 8 lines 49-58). Also a RDMA write work queue 
element provides a memory semantic operation to write a virtually contiguous memory 
space on a remote node {col. 9 lines 1-3) where a bind remote access key work queue 
element provides a command to modify a memory window by associating the memory 
window to a memory region and the R-Key is part of each RDMA access and is used to 
validate that the remote process has permitted access to the buffer {col. 9 lines 20-26). 

It would have been obvious to modify the system of DeKoning by adding Boyd et 
al. remote direct memory access enabled network interface. A person of ordinary skill in 
the art at the time of applicant's invention would have been motivated to make the 
modification because it would provides a method where a RDMA enabled NIC can 
support a redundant configuration consisting of a primary and an alternate RDMA 
enabled NIC {col. 1 lines 9-15). 
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In regard to claim 2, DeKoning does not explicitly teaches the system of Claim 1, further 
comprising: a persistent memory manager configured to program the network interface with 
information used by the network interface to perform virtual-to-physical address translation. 

Boyd et al. teach of a remote direct memory access enabled network interface 
controller switchover and switchback support by implementing a RDMA read work 
request reads a virtually contiguous memory space on a remote endnode (col. 8 lines 59- 
67) and where the virtually contiguous memory addresses that have been bound to a 
previously registered region (col. 8 lines 49-58). 

Refer to claim 1 for motivational statement. 

In regard to claim 3, DeKoning teaches the system of Claim 1, wherein the persistent 
memory unit is configured to provide memory read access to the checkpoint data to another 
processor, and the backup process is executed by the other processor (local and remote host, fig. 
I). 

DeKoning does not explicitly teach the system wherein the memory unit is 
configured to provide a remote direct memory read. 

Boyd et al. teach of a remote direct memory access enabled network interface 
controller switchover and switchback support by implementing a RDMA read work 
request reads a virtually contiguous memory space on a remote endnode (col. 8 lines 59- 
67) and where the virtually contiguous memory addresses that have been bound to a 
previously registered region (col. 8 lines 49-58). 

Refer to claim 1 for motivational statement. 
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In regard to claim 4, DeKoning teaches the system of Claim 1, wherein the persistent 
memory unit provides the checkpoint data through memory reads by the backup process after the 
primary process fails (in a fail-over situation the client devices must switch to using remote 
storage device with a remote host device for data backup processing, col. 2 lines 14-19). 

DeKoning does not explicitly teach the system wherein the memory unit is 
configured to provide a remote direct memory read. 

Boyd et al. teach of a remote direct memory access enabled network interface 
controller switchover and switchback support by implementing a RDMA read work 
request reads a virtually contiguous memory space on a remote endnode (col. 8 lines 59- 
67) and where the virtually contiguous memory addresses that have been bound to a 
previously registered region (col. 8 lines 49-58). 

Refer to claim 1 for motivational statement. 

In regard to claim 5, DeKoning teaches the system of Claim 1, wherein the persistent 
memory unit is configured to store multiple sets of checkpoint data through memory writes sent 
from the processor at successive time intervals (multiple checkpoints are maintained with 
markers set in the snapshot indicating each of the checkpoints, col. 7 lines 40-50). 

DeKoning does not explicitly teach the system wherein the memory unit is 
configured to store through a remote direct memory writes. 

Boyd et al. teach of a remote direct memory access enabled network interface 
controller switchover and switchback support by implementing a RDMA write work 
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queue element provides a memory semantic operation to write a virtually contiguous 
memory space on a remote node {col. 9 lines 1-3) where a bind remote access key work 
queue element provides a command to modify a memory window by associating the 
memory window to a memory region and the R-Key is part of each RDMA access and is 
used to validate that the remote process has permitted access to the buffer {col. 9 lines 20- 
26). 

Refer to claim 1 for motivational statement. 



In regard to claim 6, DeKoning teaches the system of Claim 5, wherein the persistent 
memory unit provides the multiple sets of checkpoint data through memory reads upon request 
by the backup process at one time {in the event of a failure using checkpoints and the snapshots 
can quickly restored to a coherent state, col. 7 lines 40-57). 

DeKoning does not explicitly teach the system wherein the memory unit is 
configured to provide a remote direct memory read. 

Boyd et al. teach of a remote direct memory access enabled network interface 
controller switchover and switchback support by implementing a RDMA read work 
request reads a virtually contiguous memory space on a remote endnode {col. 8 lines 59- 
67) and where the virtually contiguous memory addresses that have been bound to a 
previously registered region {col. 8 lines 49-58). 

Refer to claim 1 for motivational statement. 
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In regard to claim 7, DeKoning teaches the system of Claim 1, wherein the primary 
process provides the checkpoint data to the persistent memory unit independently from the 
backup process (checkpoint procedure is initiated by the local host device in which data is sent 
to the local storage device and local storage device then forwards the checkpoint information to 
the remote storage device, col. 8 lines 48-63). 

In regard to claim 8, DeKoning does not explicitly teach the system of Claim 1, wherein 
the persistent memory unit is configured as part of a remote direct memory access-enabled 
system area network. 

Boyd et al. teach of a remote direct memory access enabled network interface 
controller switchover and switchback support by implementing a RDMA read work 
request reads a virtually contiguous memory space on a remote endnode (col. 8 lines 59- 
67) and where the virtually contiguous memory addresses that have been bound to a 
previously registered region (col. 8 lines 49-58). Also a RDMA write work queue 
element provides a memory semantic operation to write a virtually contiguous memory 
space on a remote node (col. 9 lines 1-3) where a bind remote access key work queue 
element provides a command to modify a memory window by associating the memory 
window to a memory region and the R-Key is part of each RDMA access and is used to 
validate that the remote process has permitted access to the buffer (col. 9 lines 20-26). 
Refer to claim 1 for motivational statement. 
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In regard to claim 9, DeKoning teaches the system of Claim 1, wherein the persistent 
memory unit is configured with address protection and translation tables to authenticate requests 
from remote processors, and to provide access information to authenticated remote processors 
{remote storage device is initially fully mirrored from the local storage device before operations 
can start using the local host device, col. 7 lines 58-65).. 

In regard to claim 38, DeKoning teaches the system of Claim 1, wherein the persistent 
memory unit is further configured to store meta-data regarding the contents and layout of 
memory regions within the persistent memory unit and to keep the meta-data consistent with the 
checkpoint data stored on the persistent memory unit {primary storage device stores data 
received from the host device responds to the storage access request and at a synchronization 
checkpoints forward the data and the synchronization checkpoint to the secondary storage, col. 4 
lines 1-8). 

In regard to claim 39, DeKoning teaches the system of Claim 1, wherein the persistent 
memory unit is further configured to provide access to the checkpoint data in another region via 
a memory read command from the backup process through the network interface {local storage 
device updates and synchronizes or flushes the data to the remote storage device, col. 10 lines 
15-20). 

DeKoning does not explicitly teach the system wherein the memory unit is 
configured to provide a remote direct memory read wherein the read command is 
preceded by an open request for the another region. 
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Boyd et al. teach of a remote direct memory access enabled network interface 
controller switchover and switchback support by implementing a RDMA read work 
request reads a virtually contiguous memory space on a remote endnode {col. 8 lines 59- 
67) and where the virtually contiguous memory addresses that have been bound to a 
previously registered region {col. 8 lines 49-58). 

Refer to claim 1 for motivational statement. 

In regard to claim 40, DeKoning teaches the method of Claim 1 , wherein the checkpoint 
data received by the persistent memory unit overwrites a current set of the checkpoint data {new 
data adds, deletes or modifies data that is stored in local volume, col. 8 lines 18-31). 

In regard to claim 41, DeKoning teaches the method of Claim 1, wherein the checkpoint 
data received by the persistent memory unit is appended to a previous set of the checkpoint data 

(preexisting replaced data is transferred to the snapshot repository, col. 8 lines 3-12). 



Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. See PTO 892. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LOAN TRUONG whose telephone number is (571) 272-2572. 
The examiner can normally be reached on M-F from 10am-6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, SCOTT BADERMAN can be reached on (571) 272-3644. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
/Scott T Baderman/ 

Supervisory Patent Examiner, Art Unit 2114 
Loan Truong 
Patent Examiner 
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